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In spite of some positive trends characterizing environment our citizens live in we can still detect a set of problems which are to be solved if we want to protect our population health [3] . These problems are related to air, drinking water and soil pollution in settlements. The pollution causes demographic losses in the form of population morbidity and mortality, including children [1, 9, 10, [13] [14] [15] [16] . Health loss among working population leads to GDP deficiency and occurrence of economic damages to the state [5] . All these problems make it necessary to work out and implement activities aimed at population health protection. At the same time, environment quality and population health management should be based upon comparative profound hygienic assessment of pollution levels dynamics with the use of hygienic safety criteria, as well as up-to-date guidelines and approaches to health risk assessment. It will help to solve practical tasks in the sphere of environment improvement and population health preservation [2, 4, 6, 11, 12] .
Nowadays as surveillance organizations in the sphere of sanitary and epidemiologic welfare of population become more efficient our experts have worked out a risk-oriented model based on various principles and using a risk analysis methodology as a reliable and effective tool. Still, this risk-oriented model of Rospotrebnadzor activities requires substantially greater volumes of data including data on legal entities and private entrepreneurs who are subject to surveillance from the point of view of assessing an economic entity profile and number of people being exposed to dangerous factors caused by its activity [8] .
Health risk assessment and choice of priorities to organize monitoring and control are among the most important tasks in any region, including Krasnoyarsk region with its population of more than 3 million and multi-factor complex effects influencing environment and being the result of industries, transport and power engineering activities.
Research goal: to assess air quality in Krasnoyarsk region settlements and its influence on population health.
Data and methods
Hygienic assessment of air quality was accomplished on the basis of Federal Service for Statistics strategic data and the results of instrumental observations carried out by Rospotrebnadzor Krasnoyarsk regional office. Risk assessment was accomplished according to Р 2.1.10.1920-04 "Guidelines on assessment of population health risk under exposure to chemicals which pollute environment" with pollution levels taken into account [7] .
To analyze dynamics of first detected morbidity among Krasnoyarsk region population we used statistic observation forms called "Information on number of diseases registered in patients living in the area of a medical organization service" and given by Huge industrial enterprises operating in nonferrous metallurgy, heat and power engineering, mining and metallurgy can be called most significant emission sources creating high technogenic burden for Krasnoyarsk region population as they pollute settlement air with hazardous chemicals. Among such enterprises we can name "Krasnoyarskiy aluminium plant" RUSAL public corporation, "Krasnoyarskaya Heat Station
No. 1" public corporation, "Krasnoyarskaya Heat Station No. 2" public corporation, "Krasnoyarskaya Heat Station No. 3" public corporation, "Eniseyskaya heat generating company (TGK-13)" public corporation, "Nazarovskaya State District Power Station" public corporation, "Achinsky aluminous plant" RUSAL public corporation, "GMK Norilskiy Nickel" public corporation, "Krasnoyarskaya State District Power Station No. 2" branch of "OGK-2" public corporation, "Berezovskaya State District Power Station" branch of "E.ON Rossia" public corporation, "Vankorneft" Ltd, :Polus" Ltd, "Gorevskiy ore mining and processing enterprise" public corporation, "Novoangarskiy beneficiating plant" LLC, "Razdolinskiy Periclase plant" Ltd. [2011] [2012] [2013] [2014] [2015] show that nitrogen dioxide, benzpyrene, suspended solids, carbon oxide, formaldehyde, sulfur dioxide and other specific substances are most frequently registered in air in quantities exceeding hygienic standards [4] .
Chemicals contents in settlement air in Krasnoyarsk region in 2011-2015 exceeded hygienic standards in such industrial cities as Achinsk, Kansk, Krasnoyarsk, Lesosibirsk, Minusinsk, Nazarovo, and Norilsk, and in Berezovskiy and Emelyanovskiy districts. 22 chemicals were present in air in quantities equal to 2-5 maximum permissible concentrations. Here the greatest non-conformity to standards was detected for benzpyrene, suspended solids, nitrogen and sulfur dioxides, and formaldehydes in most areas, and as for other specific substances their concentrations were unacceptable only in some separate areas.
Chemicals content in settlement air in Krasnoyarsk region exceeding 5 maximum permissible concentrations is characteristic for 13 substances; it is constantly true for benzpyrene, for suspended solids in most areas; primary pollutants (nitrogen oxide and dioxide, sulfur dioxide) and specific pollutants ( hydrochloride, dimethylbenzene, formaldehyde, ethylbenzene, copper oxide in terms of copper, nickel oxide in terms of nickel, lead and its non-organic compounds) were registered in some areas, such as Krasnoyarsk and Norilsk.
Assessment of air pollution effect on population health was based on health risk assessment methodology. Such health risk was caused by influence of chemical pollutants with both general toxic effects (non-carcinogenic risk) and carcinogenic effects (carcinogenic risk). Assessment was accomplished basing on the results of quantitative chemical air analyses taken for a 1-year-period of averaging regional information fund containing social and hygienic monitoring data received in 2015. Assessment showed that population in big industrial cities in Krasnoyarsk region ran increased risk of malignant neoplasm evolvement, respiratory organs diseases, immune system disorders, and blood and eyes diseases. (Table 3) . Over the last years chemical pollutants emissions into air in industrial cities of Krasnoyarsk regions have been decreasing; and as various activities aimed at improving air quality have been accomplished we can see that high carcinogenic health risks have also decreased in Kansk and Minusinsk though they are still beyond being acceptable. In Nazarovo such risks are now lower than the top level of acceptable risk.
Air assessment in settlements assessed in terms of non-carcinogenic risks values in 2015 in comparison with 2014 showed that possibility of chronic non-specific diseases decreased (danger index for vital organs and systems); risk of respiratory organs diseases became lower in Achinsk, Kansk, Nazarovo and Minusinsk; risk of eyes diseases, in Kansk, Krasnoyarsk, Minusinsk and Nazarovo; risk of immune system disorders, in Achinsk, Kansk, Krasnoyarsk, Lesosibirsk, and Norilsk; mortality rate became lower in Lesosibirsk and Nazarovo.
Conclusion Thus, air in some settlement in Krasnoyarsk region, primarily Achinsk, Kansk, Krasnoyarsk, Lesosibirsk, Minusinsk, and Norilsk, is characterized with various pollutants concentrations exceeding hygienic standards; among such pollutants we can name benzpyrene, suspended solids, sulfur and nitrogen dioxides, formaldehyde, and some others. Economic entities in these settlements break legislation requirements in the sphere of sanitary and epidemiologic welfare of the population. Possibility of population health disorders caused by risk factors is growing. Health risks of respiratory organs diseases, immune system disorders, blood and bloodmaking organs diseases as well as additional mortality are assessed as unacceptable.
If we want to secure air quality in Krasnoyarsk region settlements we should implement a set of measures aimed at its improvement.
Detected population health risks caused by air pollution can be used as additional criterion when choosing priority objects in the process of inspections planning within the framework of risk-oriented model implementation into surveillance aimed at securing sanitary and epidemiologic welfare of the population.
